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( ^-^^^amended) An apparatus for compressing a digital input signal, the 
apparatus comprising: 

index generating means for generating an index in response to the 
digital input signal; 

block length decision means for determining a division of the digital 
input signal into blocks in response to the index; 

block floating processing means for applying block floating 
processing to the blocks of the digital input signal in response to the index to 
provide block floating processed blocks of the digital input signal : 

orthogonal transfomi means for orthogonally transforming each of the 
block floating processed blocks of the digital input signaf to produce plural 
spectral coefficients; and 

adaptive bit allocation means for dividing the plural spectral 
coefficients from the orthogonal transform means into bands, and for 
adaptively allocating a number of quantizing bits to quantize the spectral 
coefficients in each of the bands, 

^The apparatus of claim ^ wherein: 

the digital input signal comprises plural words, each of the plural 
words having an absolute value; and 

the index generating means generates the index by calculating a 
logical sum of the absolute values of the words. 

JrO: The apparatus of claims rS^or 9; wherein the orthogonal transform 
means includes a Discrete Cosine Transform circuit. 
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-W^(amended) The apparatus of claim ^wherein: 



(a) the index generating means generates an index for each of plural 
sub blocks obtained by dividing the digital input signal [ in time]; 

(b) the block length decision means includes comparing means for 
^comparing the indices of consecutive ones of the [adjacent] sub blocks of the 
digital input signal to determine a number of the consecutive ones of the sub 
blocks of the digital input signal to constitute each one of the blocks : and 

(c) the block floating processing means applies block floating 
processing to [each] the blocks of the digital input signal determined by the 
block length decision means using , for each one of the blocks, a block 
floating coefficient calculated from the indices of the sub blocks constituting 
the one of the blocks. 



the digital input signal includes plural words, each of the words 
having an absolute value; and 

the index calculating means calculates the index for each one of the 
sub blocks by determining a maximum of the absolute values of the words in 
the one of the sub blocks. 




. (amended) The apparatus of claim Ht; wherein: 
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(amended) The apparatus of claim wherein: 

(a) the index generating means includes: 

(1) means for dividing the digital input signal [in time] into 
the sub blocks, and 

(2) index calculating means for calculating an index for each 
of the sub blocks; and 

(b) the block length decision means additionally includes block 
defining means, responsive to the comparing means, for determining a 
division of the digital input signal [in time] into blocks constituted 
[composed] of a selected one ot 



(amended) The apparatus of claim wherein: 
the means for dividing the digital input signal [in time] into ttie sub 
blocks includes: 



frames, and 

means for dividing each of the frames into a first sub block 
and a second sub block; 

the comparing means is for comparing the indices of the first sub 
block and the second sub block to provide a comparison result : and 

the block defining means determines a division of [each frame of] the 
digital input signal into blocks in which the frames of the digital input signal 
for which the comparison result indicates that [into two equal blocks when] 
the index of the second sub block is twenty or more times the index of the 
first sub block are divided into two equal blocks , and otherwise determines a 
division of the [frame of the] digital input signal into blocks in which the 
frames are each divided into a single block. 



£i} one of the sub blocks, 

(ii) two consecutive ones of the sub blocks, and 

(iii) four consecutive ones of the sub blocks. 




0:9 



means for dividing the digital input signal [in time] into 
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\?r. (amended) The apparatus of claim Yh, wherein: 

(a) the means for dividing the digital input signal [in time] into sub 
blocks includes: 

(1) means for dividing the digital input signal [in time] into 
frames, and 

(2) means for dividing each of the frames into a first half sub 
block, a second half sub block, and into four quarter sub blocks , the 
four quarter sub blocks including pairs of consecutive ones of the 
quarter sub blocks, each of the pairs consisting of a first quarter sub 
block and a second quarter sub block : 

(b) the comparing means is for comparing the indices of the first half 
sub block and the second half sub block to provide a first comparison result, 
and for comparing the indices of pairs of the first quarter sub block and the 
second quarter sub block in each of the pairs of consecutive ones of the 
[adjacent] quarter sub blocks to provide a second comparison result [, each 
pair of adjacent quarter sub blocks including a first quarter sub block and a 
second quarter sub block]; and 

(c) the block defining means determines a division of [each frame of] 
the digital input signal into blocks in which : 

(1) ones of the frames for which the second comparison result 
indicates that [into four equal blocks when] the index of the second 
quarter sub block of any one of the pairs of consecutive ones of the 
[adjacent] quarter sub blocks is twenty or more times greater than the 
index of the first of the one of the [any] pairs of the consecutive ones 
of the [adjacent] quarter sub blocks are divided into four equal 
blocks . 

(2) ones of the frames for which the first comparison result 
indicates that [into two equal blocks when] the index of the second 
half sub block is ten or more times, but less than twenty times, the 
index of the first half sub block is divided into two equal blocks , and 
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(3) ones of the frames for which the first comparison result 
indicates that [into a single block when] the index of the second half 
sub block is less than ten times the index of the first half sub block 
are divided into a single block . ^ 

The apparatus of claim^X^ wherein the adaptive bit allocation 
means is for dividing the spectral coefficients into bands corresponding to 
critical bands. 

4 

The apparatus of claim wherein the adaptive bit allocation 
means is for dividing the spectral coefficients towards higher frequencies into 
bands corresponding to a fraction of a critical band. 




X 



10 



15 



18. (amended) An appa r atus foi cumprcssing a digi t al input signal, 
the apparatus comprising: 

means for deriving plural spectral coefficients from the digital ii 
signal; and 

adaptive bit allocation means for dividing the spectr^J^oefficients by 
frequency into bands and for adaptively allocating a nHmber of quantizing 
bits for quantizing the spectral coefficients in eaj^of the bands in response 
to an allowable [allowed] noise level for e^en of the bands, the adaptive bit 
allocation means comprising: 

allowable noise levpT calculation means for calculating an 
allowable [allowed] nqi^ level for each of the bandSj.[;] 

companng nfeans for comparing, in each of the bands, the 
allowable noise^vel with a minimum audible leveU[;] and 

ng means for selecting the minimum audible level as the 
allowable/noise level in [for] each of the bands for which [wherein] 
the comparing means determines that the minimum audible level is 
l han thg - allowablc noise lev el . 



33 
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"T9. me apparatus of-ciaim- 18, wher eift-the-i neai is 0 w-4 effmtigrpiural 
spec^al-eoeflicients from the digital input signal includes an orthogonal 



The apparatus of claim 1^ wherein the orthogonal transform 

/ 

circuit is a Discrete Cosine Transform (DCT) circuit. 





^ 1. (amended) The apparatus of claims 18 or 19, whcre mr- ~ 

the number of quantizing bits adaptivelv allocated by the adaptive bit 
allocation means is [quantizes the spectral coefficients using] an actual 
number of bits; 

the apparatus additionally includes: 

means for providing an output signal inclu^iilg a target 
number of bits, and 

means for determining an eirpF^etween the actual number of 
bits and the target number of bk^ and 

the allowable noise leveJ^^cTalculation means includes means for 
adjusting the allowable noise level in response to the error between the 
actual number of bits^d the target number of bits. 



22. (fended) The apparatus of claim 21, wherein the adaptive bit 
allocatipif means [includes] adjusts the number of quantizing bits allocated to 
the^nds in response to changes in the allowable noise level caused by the 
m s for ad j usting the allow able Tallowe dl- noise level. 



3q- 



f 
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23. (amended) The apparatus of claims 18 or 19, wherein the nigaris 
for deriving spectral coefficients from the digital input signal ippltrdes: 

block length decision means for determining a^ivision of the digital 
input signal [in time] into blocks in^^^spohsetp-'dn index; 

block floating means for/applyk^olock floating processing to each 
block of the digital input sigxiar^usigg^e index as a block floating 
coefficient; and 

mean^^r deriving the special coefficients from the block floating 
proces^etl blocks of the digital input signal. 



^djThQ apparatus^ot cfaint s 18 or 1 97"Wterem: 
the bands whereinto the adaptive bit allocation means divides the 
spectral coefficients include a band corresponding to a critical band 

the adaptive bit allocation means is additionally forjii^ing the 
spectral coefficients [components] in the [a] band coR^^onding to a critical 
band into plural sub bands, the plural sub barjd^ncluding a lowest^frequency 
sub band; 

the comparing means is fop^omparing, in the band corresponding to 
a critical band, the allowablp^oise level for the band corresponding to a 
critical band with the n^mmum audible level for the lowest^frequency sub 
band; and 

the selecting means is for selecting, as the allowable noise level for 
the band c^fresponding to a [the] critical band, the minimum audible level 
for [of}4he lowest-frequency sub band when the comparing means indicates 
th^^Ohe minimum audible level for [of] the lowest::frequency sub band is 
n die allowable noise level " . * 



1 . (twice amended) An apparatus for compressing a digital input 
signal, the apparatus comprising: 

[a] band division filter means for dividing the digital input signal in 
frequency into plural [a frequency range] signals^ [in] each of the plural 
signals being in a respective one of plural frequency ranges , the plural 
signals including a frequency range signal in one of the plural frequency 
ranges : 

[a] block length decision means, operating in response to an index, 
[circuit] for determining a division of ttie [each] frequency range signal [in 
time] into blocks to provide a block length decision signal indicating a block 
length for each of the blocks [ in response to an index]; 

[a] block floating processing means , operating in response to the 
block length decision signal from the block length decision means and in 
response to the index, for applying block floating processing to the blocks of 
the [each] frequency range signal , each of the blocks having the block length 
indicated by the block length decision signal, the block floating processing 
circuit providing a block of a block floating processed frequency range signal 
from each of the blocks of the frequency range signal f in response to the 
index] ; 

orthogonal transform means for orthogonally transforming the block 
of the [each] block floating processed frequency range signal to produce 
plural spectral coefficients [, the orthogonal transform means transforming 
each frequency range signal in blocks determined by the block length 
decision means] ; and 

adaptive bit allocation means for dividing the plural spectral 
coefficients from the orthogonal transform means into bands and for 
adaptively allocating a number of quantizing bits to quantize the spectral 
coefficients in each of the bands in response to an allowable noise level in 
each of the bands. 
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2. (twice amended) The apparatus of claim 1, wherein: 
the [each] frequency range signal includes plural words, each of the 
words having an absolute value; and 

the apparatus additionally includes [an] generating means for 
5 generating the index by calculating a logical sum of the absolute values of 

the words. 



2^. The apparatus of claims 1 or 2, wherein the orthogonal 
transform means includes a Discrete Cosine Transform circuit. 



(amended) The apparatus of claim 1, wherein: 

/ 

(a) the apparatus additionally comprisesi 
means for subdividing the frequency range signal into sub 

blocks, and 

[an] index generating means for generating an index for each 
of tfie [plural] sub blocks obtained by subdividing the frequency range 
signal [ in time]; 

(b) the block length decision means determines tiie [a] division of the 
[each] frequency range signal [in time] into blocks by comparing the indices 

10 of consecutive ones of the [adjacent] sub blocks of the [respective] frequency 

range signal to determine a number of the consecutive ones of the sub blocks 
to constitute each of the blocks : and 

(c) the block floating processing means applies block floating 
processing to the [each] blocks of the [each] frequency range signal having 

15 the block length indicated [determined] by the block length decision signal 

[means] usin g, for each one of the blocks, a block floating coefficient 
calculated from the indices of the sub blocks constituting the one of the 
blocks. 
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"-^^jPT, (amended) The apparatus of claim 2o7 



^ (amended) The apparatus of claim jMTwhereini 
the [each] frequency range signal includes plural words, each of the 
words having an absolute value; and 

the index calculating means calculates the index for each one of the 
sub blocks by determining a maximum absolute value for the one of the sub 
blocks. 

U^, (amended) The apparatus of claim^D, wherein[: 



(a) the index generating means includes : 

(1) means for dividing each frequency range signal in time 
into sub blocks, and 

(2) an index calculating means for calculating the index for 
each sub block; 

(b) ] the block length decision means includes: 

(1) a comparing means for comparing the indices of the 
consecutive ones of the [adjacent] sub blocks to provide a comparison 
result, and 

(2) a block defining means, responsive to the comparison 
result provided by the comparing means, for determining a division 
of flie [each] frequency range signal into blocks constituted 
[composed] of a selected one ofi 

ii} one of the adjacent sub blocksi[,] 

(ii) two of the adjacent sub blocks^ [,] and 

(iii) four of the adjacent sub blocks. 
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^^9^(amencled) The apparatus of claim -2^S^ wherein: 
the means for sub dividing the [each] frequency range signal [in time] 
into sub blocks is additionally for sub dividing the [each] frequency range 
signal into frames, the frames including a frame constituted of [and for 
dividing each frame into] a first sub block and a second sub block; 

the comparing means is for comparing the indices of the first sub 
block and the second sub block to provide the comparison result : and 

the block defining means determines a division of tiie [each frame of 
each] frequency range signal wherein the frame of the frequencv range signal 
constituted of the first sub block and the second sub block is divided into 
two equal blocks when the comparison result provided bv the comparing 
means indicates that the index of the second sub block is twenty or more 
times the index of the first sub block, and otherwise determines a division of 
the frequencv range signal wherein [of] the frame is divided into a single 
block. 
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(amended) The apparatus of claim whereim 
the means for subdividing the [each] frequency range signal [in time] 
into sub blocks subdivides the frequency range signal into half sub blocks 
and into quarter sub blocks, and is additionally for subdividing the [each] 
frequency range signal into frames, the frames including a frame constituted 
of [and for dividing each frame into] a first half sub block[,] and a second 
half sub block, the frame is also constituted of [and] four quarter sub blocks^ 
the four quarter sub blocks including pairs of consecutive ones of the quarter 
sub blocks, each of the pairs consisting of a first quarter sub block and a 
second quarter sub block : 

the comparing means is for comparing the indices of the first half 
sub block and the second half sub block to provide a First comparison result, 
and is additionally for comparing the indices of the first quarter sub block 
and the second quarter sub block in each of the pairs of [adjacent] 
consecutive ones of the quarter sub blocks to provide a second comparison 
result [, each pair of adjacent quarter sub blocks including a first quarter sub 
blocks and a second quarter sub block] ; and 

the block defining means determines a [is for determining a] division 
of the [each frame of each] frequency range signal wherein the frame of the 
frequency range signal is divided into : 

[into] four equal blocks when the second comparison result 
from the comparing means indicates that the index of the second 
quarter sub block of any one of the pairs of the consecutive ones of 
the [adjacent] quarter sub blocks is twenty or more times greater than 
the index of the first quarter sub block of the one of the [any] pairs 
of the consecutive ones of the [adjacent] quarter sub blocks, 

[into] two equal blocks when the first comparison result from 
the comparing means indicates that the index of the second half sub 
block is ten or more times, but less than twenty times, the index of 
the first half sub block, and 
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[into] a single block when the first comparison result from the 
comparing means indicates that the index of the second half sub block 
less than ten times the index of the first half sub block. 

^ (twice amended) An apparatus for compressing a digital input 
signal, the apparatus comprising: 

band division filter means for dividing the digital input signal into 
plural [a frequency range] signals^ [in] each of the plural signals being in a 
5 respective one of plural frequency ranges , the plural signals including a 

frequency range signal in one of the plural frequencv ranges : 

block floating processing means for applying block floating 
processing to blocks of the [each] frequency range signal to provide a block 
floating processed frequencv range signal [ divided in time into blocks]; 
10 orthogonal transform means for orthogonally transforming [each] 

blocks of the block floating processed [each] frequency range signal to 
provide plural spectral coefficients; and 

adaptive bit allocation means for dividing the spectral coefficients 
from the orthogonal transform means into bands and for adaptively allocating 
a number of quantizing bits for quantizing the spectral coefficients in each of 
the bands in response to an allowable noise level in each of the bands, the 
adaptive bit allocation means including: 

allowable noise level calculation means for calculating the 
allowable noise level for each of the bands, 
20 comparison means for comparing, in each of the bands, the 

allowable noise level with a minimum audible level and^ [for setting a 
flag] for each of the [critical] bands in which [wherein] the minimum 
audible level is higher than the allowable noise level, for setting a 
flag, and 

25 means for selecting, in each of the bands in which [wherein] 

the flag is set, the minimum audible level as the allowable [allowed] 
noise level. 
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Jf, (amended) The apparatus of claimed, wherein: 





the adaptive bit allocation means quantizes the spectral coefficients 
using an actual number of quantizing bits; 
the apparatus additionally includes: 

means for providing an output signal including a target 
number of bits, and 

means for determining an error between the actual number of 
bits and the target number of bits; and 

the allowable noise level calculation means calculates the allowable 
[allowed] noise level from an energy in each of the bands, and includes 
means for adjusting the allowable noise level in response to the error 
between the actual number of bits and the target number of bits. 

(amended) The apparatus of claim 4; wherein the adaptive bit 
allocation means additionally includes means for adjusting the number of 
quantizing bits allocated to each of the bands by changing the allowable 
noise level. 



10 



^ ^^fT (amended) The apparatus of claim^^ wherein: 
the adaptive bit allocation means is additionally for dividing the 
spectral coefficients [components] in one of the [critical] bands from the 
orthogonal transform means into plural sub bands, the plural sub bands 
including a lowest-frequency sub band; and 

the comparison means is for comparing, in the one of the [critical] 
bands, the allowable noise level for the one of the [critical] bands with the 
minimum audible level for the lowest^frequency sub band, and for setting the 
flag for the one of the [critical] bands when the minimum audible level for 
[of] the lowest^frequency sub band is higher than the allowable noise level. 
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^^^^S^twice amended) The apparatus of claim^ wherein: 

the apparatus additionally comprises a block length decision means^ 

operating in response to an index, for determining a division of the [each] 

frequency range signal [in time] into tfie blocks[ in response to an index]; 

the block floating processing means applies block floating processing 

to the [each] blocks of ttie [each] frequency range signal using the index as a 

block floating coefficient; and 

the orthogonal transform means transforms the [each] block floating 

processed frequency range signal divided into [in] blocks determined by the 

block length decision means. 

-<7< (amended) The apparatus of claims 5; or^ wherein the 
orthogonal transform means includes a Discrete Cosine Transform (DCT) 
circuit. 

2 (amended) A method for compressing a digital input signal, the 
method comprising the steps of: 

generating an index in response to the digital input signal; 

determining a division of the digital input signal into blocks in 
response to the index; 

applying block floating processing to the blocks of the digital input 
signal in response to the index to provide block floating processed blocks of 
the digital input signal : 

orthogonally transforming each of the block floating processed blocks 
of the digital input signal to produce plural spectral coefficients; and 

dividing the plural spectral coefficients into bands, and adaptive ly 
allocating a number [numbers] of quantizing bits to quantize the spectral 
coefficients in each of the bands. 
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the digital input signal comprises plural words, each of the plural 
words having an absolute value; and 

in the step of generating an index, the index is generated by 
calculating a logical sum of the absolute values of the words. 



34. (amended) The method of claims 3^2 or 3^ wherein, in the step 
of orthogonally transforming each of the block floating processed blocks of 
the digital input signal, each of the block floating processed blocks of the 
digital input signal is orthogonally transformed using a discrete cosine 
transform. 



(amended) The method of claim 32^, wherein: 

(a) in the step of generating an index, an index is generated for each 
of plural sub blocks obtained by dividing the digital input signal[ in time]; 

(b) the step of determining a division of the digital input signal into 
blocks includes a [the] step of comparing the indices of consecutive 
[adjacent] sub blocks of the digital input signal to determine a number of the 
consecutive sub blocks of the digital input signal to constitute each one of the 
blocks : and 

(c) in the step of applying block floating processing to the blocks 
[each block] of the digital input signal, block floating processing is applied 
to the blocks [each block] of the digital input signal using , for each one of 
the blocks, a block floating coefficient calculated from the indices of the sub 
blocks constituting the one of the blocks. 




■&1 
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(amended) The method of claim wherein: 
the digital input signal includes plural words, each word having an 

absolute value; and 

in the step of generating [calculating] an index, the index for each 

one of the sub blocks is calculated by determining a maximum of the 

absolute values of the words in the one of the sub blocks. 




yjf. (amended) The method of claim wherein: 

(a) the step of generating [calculating] an index includes [the] steps 



of: 



(1) dividing the digital input signal [in time] into sub blocks, 

5 and 

(2) calculating an index for each of the sub blocks; and 

(b) in the step of determining a division of the digital input signal into 
blocks, a division of the digital input signal [in time] into blocks constituted 
[composed] of a selected one of one sub block, two sub blocks, and four sub 
10 blocks is determined in response to the step of comparing the indices of 

consecutive [adjacent] sub blocks. 
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"^giT (amended) The method of claim JJT^ wherein: 

(a) the step of dividing the digital input signal [in time] into sub 
blocks includes [the] steps of: 

(1) dividing the digital input signal [in time] into frames, and 

(2) dividing each frame into a first sub block and a second sub 

block; 

(b) in the step of the comparing the indices of consecutive [adjacent] 
sub blocks, the indices of the first sub block and the second sub block are 
compared; and 

(c) in the step of determining a division of the digital input signal into 
blocks, a division of each frame of the digital input signal into two equal 
blocks is determined when the step of comparing determines that the index 
of the second sub block is twenty or more times the index of the first sub 
block, and a division of the frame of the digital input signal into a single 
block is otherwise determined. 
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^is9. (amended) The method of claim yf, wherein: 

(a) the step of dividing the digital input signal [in time] into sub 
blocks includes [the] steps of: 

(1) dividing the digital input signal [in time] into frames, and 

(2) dividing each frame into a first half sub block, a second 
half sub block, and into four quarter sub blocks; 

(b) in the step of comparing the indices of consecutive [adjacent] sub 
blocks, the indices of the first half sub block and the second half sub block 
are compared, and the indices of pairs of consecutive [adjacent] quarter sub 
blocks are compared, each pair of consecutive [adjacent] quarter sub blocks 
including a first quarter sub block and a second quarter sub block; and 

(c) in the step of determining a division of the digital input signal [in 
time] into blocks, the division of each frame of the digital input signal is 
determined as follows: 

(1) into four equal blocks when the step of comparing 
indicates that the index of the second of any pair of consecutive 
[adjacent] quarter sub blocks is twenty or more times greater than the 
index of the first of any pair of consecutive [adjacent] quarter sub 
blocks, 

(2) into two equal blocks when the step of comparing indicates 
that the index of the second half sub block is ten or more times, but 
less than twenty times, the index of the first half sub block, and 

(3) into a single block when the step of comparing indicates 
that the index of the second half sub block less than ten times the 
index of the first half sub block. 



r The method of claim 3^, wherein, in the step of dividing the 
plural spectral coefficients into bands, the spectral coefficients are divided 
into bands corresponding to critical bands. 
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The method of claim 3^, wherein, in the step of dividing the 



plural spectral coefficients into bands, the spectral coefficients towards 
higher frequencies are divided into bands corresponding to a fraction of a 
critical band. 



the method additionally comprises a [the] step of dividing the digital 
input signal into plural signals, each of the plural signals being in a 
respective one of plural frequency ranges, the plural signals including a 
frequency range signal in one of the [each of] plural frequency ranges; 

in the step of generating an index in response to the digital input 
signal, an index is generated in response to the [each] frequency range 
signal; 

in the step of determining a division of the digital input signal into 
blocks, the division of flie [each] frequency range signal into blocks is 
determined in response to the [respective] index; 

in the step of applying block floating processing to the digital input 
signal, block floating processing is applied to the blocks of the [each] 
frequency range signal in response to the [respective] index to provide block 
floating processed blocks of the frequencv range signal : and 

in the step of orthogonally transforming each of the block floating 
processed blocks of the digital input signal, each of the block floating 
processed blocks of the [each] frequency range signal is orthogonally 
transformed to produce ones of the plural spectral coefficients. 




(amended) The method of claim 32, wherein: 
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5 meiiJeJ )- A method for comprc Gs ing a digital - mpuL signal, t he 
method comprising the steps of: 

deriving plural spectral coefficients from the digital input signal; 
dividing the spectral coefficients by frequency into bands; and 
adaptively allocating a number of quantizing bits for quantiziij^f the 
spectral coefficients in each of the bands in response to an allowame 
[allowed] noise level for each of the bands, the step of adagjively allocating 
a number of quantizing bits comprising [the] steps of: 

calculating an allowable noise level for^ each of the bands, 
comparing, in each of the bands, t)ie allowable noise level 
with a minimum audible level, and 

selecting the minimum audible level as the allowable noise 
level in [for] each of the tends for which [wherein] the step of 
comparing determine^^^diat the minimum audible level is higher than 
the allowable npi^ level. 

44. ialnended) The method of claim 43, wherein the step of deriving 
pluraj^ectral coefficients from the digital input signal includes a [the] step 
rthogonally ■ t r ans f ornung Ihe - digital input signal. ^ 



>lo. The method of claim wherein, in the step of orthogonally 



transforming the digital input signal, the digital input signal is orthogonally 
transformed using a discrete cosine transform. 
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— 46r-(a m o nd o d> - The m etho d uf c la i ms 43 o i 44, w herein the metnoa is 
for compressing the digital input signal to provide [provides] a compressed 
signal including a target number of bits, and wherein: 

in the step of adaptively allocating a number of quantizing^ifs, the 
number of bits adaptivelv allocated is [the spectral coefficients are quantized 
using] an actual number of bits; 

the method additionally includes the step^ determining an error 
between the actual number of bits and the tafget number of bits; and 

the step of adaptively allocating^ number of quantizing bits includes 
the step of adjusting the allowablp^oise level in response to the error 
between the actual number of^ts and the target number of bits. 



47. (amende^^he method of claim 46, wherein, in the step of 
adaptively allopafing a number of quantizing bits, the number of quantizing 
bits allocatea to the bands is adjusted in response to changes in the allowable 
noise^l^el caused by the step of adjusting the allowable [allowed] noise 



48. (amended) The method of claims 43 or 44, wherein the 
deriving spectral coefficients from the digital input signal ipckl^es [the] steps 
of: 

determining a division of \h€ digital^^klput signal [in time] into blocks 
in response to an index; 

applying block floatfog^;^i:0^ssing to each block of the digital input 
signal using the index as^ blo52K floating-t5oefficient; and 

deriving^the spectral c6effrt5ients from the block floating processed 
blocks of^the digital input signal. 
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49. (amendedrT^Tg~nTefee d of claims «1 3 or 44rwherem: 



in the step dividing the spectral coefficients into bands, the sggGtfal 
components are divided into bands including a band correspopdrfig to a 
critical band, and the spectral coefficients in the band^Gc^rresponding to a 
critical band are divided into plural sub bands^j^^Ae plural sub bands including 
a lowest^frequency sub band; ^ 

in the step of comparing th^^llowable noise level for the band 
corresponding to a critical bana is compared with the minimum audible level 
for the lowest^f requeue v/^b band; and 

in the step ofselecting, the minimum audible level for the lowest- 
frequency sub bmid is selected as the allowable noise level for the band 
correspomimg to a [the] critical band when the step of comparing indicates 
that tjae minimum audible level for [of] the lowest-frequency sub band is 
le-attowable noise level. ^ 
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§ 0 . (amended) The metho d, £iLclaim 43. where iPr-d^e-st e p of deriviiifj 

plural spectral coefficients from the digital input signal comprises [the] ^teps 
of: 

dividing the digital input signal into plural [a frequepc^y range] 
signals^ [in] each of the plural signals being in a respeem^e one of plural 
frequency ranges , the plural signals including a frequency range~signal in 
one of the plural frequency ranges : 

generating an index in respor^^o the [each] frequency range signal; 
determining a division ofm^ [each] frequency range signal into 
blocks in response to the [res^ctive] index; 

applying block floating processing to the blocks of ttie [each] 
frequency range sij^ial in response to the [respective] index to generate a 
block of a blodc floating processed frequency range signal from each of the 
blocks of th^requencv range signal : and 

Orthogonally transforming the [each] block floating processed block of 
theyfeachl frequency range signal to produce ones of the plural spectral 
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. (amended) An apparatus for expanding a compressed digital 



signal including plural quantized spectral coefficients and auxiliary 
information, the apparatus comprising: 

adaptive bit allocation decoding means, operating in response to the 
auxiliary information, for inversely quantizing the quantized spectral 
coefficients to provide plural spectral coefficients; 

block floating means for applying inverse block floating to the 
spectral coefficients to provide inverse block floating processed spectral 
coefficients : 

inverse orthogonal transform means for inversely orthogonally 
transforming the inverse block floating processed spectral coefficients to 
provide plural frequency range signals; and 

inverse filter means for synthesizing the frequency range signals to 
provide an output signal. 



,52^ The apparatus of claim wherein the inverse orthogonal 
transform means includes an inverse discrete cosine transform circuit. 
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wherein: 



(1) the spectral coefficients are quantized in critical bands, 

(2) the critical bands include a divided band, the divided band 
being a [at least one] higher-frequency one of the critical ban ds that is 
divided into plural sub bands, the sub bands including a lowest^ 
frequency sub band, and 



(3) the auxiliary information includes an allowable noise level 
for each of the critical bands, the allowable noise level for the 
divided [critical] band [divided into sub bands] being the allowable 
noise level for the lowest^frequency sub band; and 
(b) the apparatus additionally comprises means for determining an 
allowable noise level for each sub band of [in] the divided [critical] band in 
response to the allowable noise level for the divided [critical] band. 



15 



SONY-C2195 PATENT 

-28- 

54; (amended) A method for expanding a compressed digital signal to 
provide a digital output signal, the compressed digital signal including: 

(a) plural quantized spectral coefficients divided by frequency 
into bands, [at least one of] the bands including [being] a divided 
5 band in which [wherein] the spectral coefficients therein [in the band] 

are farther divided by frequency into sub bands, the quantized 
spectral coefficients in each of the bands and each of the sub bands 
being quantized using an adaptivelv-allocated number of quantizing 
bits, [the compressed digital signal additionally including] 
10 £b} an allowable [allowed] noise level for each band, and[,] 

(c) a flag signal for the [each] divided band, [a flag signal, the 
quantized spectral coefficients in each band and sub band being 
quantized using an adaptively-allocated number of quantizing bits,] 
f\c ^ the method comprising the steps of: 

setting [, in each divided band,] the allowable [allowed] noise level of 
the divided band as the allowable [allowed] noise level for the divided band 
when the flag signal for the divided band is in a first state, and setting [, in 
each divided band,] the allowable [allowed] noise level of the divided band 
as the allowable [allowed] noise level for one of the sub bands constituting 
20 the divided band when the flag signal for the divided band is in a second 

state; 

determining, [in each divided band] when the flag signal for the 
divided band is second state , from the allowable [allowed] noise level of the 
divided band, an allowable [allowed] noise level for each of the other ones 
25 of the sub bands constituting the divided band; 

using the allowable noise level for each of the bands and for each of 
the sub band s constituting the divided band to inversely quantize the 
respective quantized spectral coefficients in each of the bands and in each of 
the sub band s constituting the divided band to provide spectral coefficients; 
30 and 

deriving the digital output signal from the spectral coefficients. 
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5o. (amended) The method of claim >4C wherein: 
when the flag signal for the divided band is in the second state, the 
allowable [allowed] noise level for die [each] divided band is the allowable 
[allowed] noise level for the lowest-frequency one of the sub bands 
constituting [in] the divided band; and 

in the step of determining an allowable [allowed] noise level for each 
of other ones of the sub bands constituting the divided band , the allowable 
[allowed] noise level for each of the other ones of the sub bands higher in 
frequency than the lowest-frequency one of the sub band is calculated. 



), (amended) The method of claim 54^ wherein: 
the method additionally includes a [the] step of providing a read-only 
memory wherein allowable noise levels are stored; and 

the step of determining an allowable [allowed] noise level for each of 
other ones of the sub bands constituting the divided band includes a [the] 
step of reading an allowable [allowed] noise level for each of the other ones 
of the sub bands from the read-only memory in response to the allowable 
[allowed] noise level for the divided band. 

^ ST 

(amended) The method of claim 54, wherein the step of deriving 
the digital output signal from the spectral coefficients includes [the] steps of: 
dividing the spectral coefficients by frequency into plural frequency 

ranges; 

inversely orthogonally transforming the spectral coefficients in each 
of the frequency ranges to provide [a] frequency range signals; and 

synthesizing the frequency range signals to provide the digital output 

signal. 

J^. (amended) The method of claim wherein^, in the compressed 
digital signal, the plural quantized spectral coefficients are divided by 
frequency into bands corresponding to critical bands. 



